Effect of stress-related hormones on inner ear fluid homeostasis and function.
Induction of suprathreshold levels of stress-related hormone by systemic administration of epinephrine can change inner ear fluid homeostasis and function. Meniere's disease is frequently associated with high levels of anxiety and other forms of psychological disturbance. Most clinicians agree that emotional stress or severe anxiety can precipitate relapse or aggravate the symptoms. In general, it is known that stress-related hormones such as epinephrine, norepinephrine, vasopressin, aldosterone, and cortisol are released into systemic circulation in response to stress. Significantly higher levels of plasma norepinephrine and vasopressin in patients with Meniere's disease have been reported. Concentrations of sodium and potassium in perilymph were measured by a flame photometer after systemic infusion of epinephrine (6.3 microg/min for 3 hours). Control animals were treated with equal volumes of 0.9% physiologic saline. Compound action potentials (CAP) elicited by brief tone bursts were measured before and 3 hours after the infusion of epinephrine. For chronic studies, epinephrine (10 microg/d/kg) was given by osmotic pump implanted subcutaneously for 1, 2, 3, and 4 weeks, respectively. Click- and tone-evoked auditory brain responses (ABRs) were measured at 1, 2, 3, and 4 weeks after epinephrine administration. Concentrations of sodium and potassium increased significantly in perilymph (p < 0.001 and p < 0.01) after epinephrine infusion over controls. The osmolality increased significantly in serum and perilymph after epinephrine infusion. The CAP threshold was significantly elevated at all frequencies. The shift of the CAP threshold caused by epinephrine tended to be larger at higher frequencies. In chronic studies, epinephrine administration caused a transient 20 to 45 dB threshold shift that increased with time and was relatively constant across frequency. There is good evidence to suggest that stress-related hormones such as epinephrine can alter inner ear fluid homeostasis and auditory function. This study confirmed this hypothesis and illuminated the processes of alteration by demonstrating specific changes in perilymph composition and auditory function.